; accepted hypothesis that high redshift DLAs are progenitors of spiral galaxies and favours instead an origin in galaxies characterized by low star formation rates, in agreement with the results from imaging studies of low redshift DLAs, where the candidate DLA galaxies show a variety of morphological types including dwarfs and LSBs and only a minority of spirals.
with the instrumental point spread function modeled from the analysis of the emission lines of the arcs.
Portions of the profiles contaminated by intervening Ly α absorbers were excluded from the fit.
The FITLYMAN routines determine the redshift, the column density (atoms cm −2 ), and the broadening parameter (b-value) 3 of the absorption components, as well as the fit errors for each one of these quantities.
In addition, we estimated errors due to the uncertainty in the continuum placement, as we explain in the rest of this section.
Measurements of SII column densities were derived from the three lines at λλ1250. 584, 1253.811, 1259 .519Å with oscillator strengths f λ =0.00545, 0.01088, 0.01624 respectively. All the atomic data used in this work are from Morton (1991) . The SII triplet is generally unsaturated, but can be contaminated by the Lyman α forest and we have been able to measure the sulphur column density only in four out of the seven DLAs under study.
In Table 2 we give our derived SII column densities and b-values. No sulphur abundance have been previously reported for the DLA systems under study. We now comment briefly the column density measurements of each DLA, starting with the two systems observed at higher spectral resolution (CASPEC data). For the ISIS data we first discuss those for which a determination of SII column density has been possible.
System at z abs =1.9730 toward QSO 0013-004
For this absorber we derived the SII column density from the fit to the λ1253Å transition. The bluest transition at λ1250Å -the weakest one of the triplet -is quite noisy since it is located in the first order of the echellogram where the S/N ratio is low. The reddest transition at λ1259Å is completely blended, as one can see in Fig. 1a . We remark that the SII 1253Å line is found exactly at the same redshift (z abs =1.9730)
as the ZnII and CrII absorptions studied by Pettini et al. (1994) . The λ1250Å transition, in spite of the low S/N ratio, is very well matched by the synthetic spectrum built with this redshift value (solid line in Fig. 1a ).
Our best fit to the SII 1253Å absorption gives log N(SII)=14.86 and b=24.5 km s −1 . The rest-frame equivalent width of the same line, EW rest = 81 mÅ, yields log N(SII)=14.74 by using the linear part of the curve of growth (COG) which is indicative within the errors of a linear regime. In fact we obtained an acceptable fit to the SII 1253 absorption for a wide range of b-values, beeeing b=14 and b=35 the extreme values and in both cases the resulting SII column density is consistent with the best fit value within the errors. We explored the uncertainty in the column density coming from the continuum tracing by shifting the continuum ±1rms and repeating the fit in each case. We obtained the best fits for log N(SII)=14.77 (b=20.4), and log N(SII)=14.91 (b=24.6) for the lower and upper continuum respectively. We adopt log N(SII)=14.86 (±0.12) and b=24.5(±10) given in Table 2 , which takes into account the largest excursion of the SII column density values.
Unfortunately the SiII transitions available in our spectrum (λλ1260, 1304, and 1526Å) are saturated or blended, making impossible a determination of the SiII column density for this system.
System at z abs =2.0662 toward QSO 2231-0015
Only SII 1253Å absorption is available in this DLA, since the other two transitions of the triplet are contaminated by the Lyman α forest (see upper pannel of Fig. 1 ).
The fitted SII 1253Å line is observed at the same redshift (z abs =2.0662) as found by Lu et al. (1996) and PW99 in their study of this system. Moreover part of our wavelength range is also covered in the spectrum of PW99, and features in both spectra like OI 1302 and SII 1304 occur also at the same velocity position.
The SII absorption presents a high degree of saturation and only with an independent estimation of the b-value it would be possible to attain a reliable estimate of the SII column density. Unfortunately, no information is available on b value for this DLA, since abundances before this work have been obtained by using the opacity method. The NiII (1370Å) and CII (1335Å) absorptions observed in the higher S/N spectrum of PW99 are not detected in our spectrum making it impossible to constrain the b parameter in this system. We estimated log N(SII) > 14.90, a lower limit obtained by using the rest-frame equivalent width and the linear part of the COG. This is the brightest target observed. The spectrum of this BL Lac object discovered by C. Hazard shows two DLAs previously analyzed by Pettini et al. (1997) and shown in Fig. 2a . Our best fit to the lower redshift damped absorption at z abs =2.374 gives log N(HI) = 20.96±0.10 in perfect agreement with log N(HI)=20.95±0.10 reported by Pettini et al. (1997) .
For this z abs =2.3745 system a feature at 4 σ significance level is observed at the expected redshifted position of the strongest triplet transition SII 1259Å (vertical arrow in Fig. 2b ). The blue ISIS spectrum of Pettini et al. (1997; see their Fig. 1 ) recorded at about half of our resolution also shows this feature indicating that it is real.
The SII 1259Å transition is observed in the red wing of the higher redshift damped Ly α absorption at z abs =2.476, which unfortunately precludes the detection of the other two bluer absorptions of the SII triplet. Our best fit to this damped absorption (z abs =2.476) shown with solid and dotted lines in Fig. 2a,b gives log N(HI)= 20.83±0.10 in good agreement with log N(HI)=20.79±0.10 reported by Pettini et al. (1997) . We re-normalized this portion of the spectrum to the Ly α profile before fitting the SII line. For this system there is not independent information on the b-value from the literature. In order to constrain the SII column density we estimated the b-value in this line of sight from the analysis of the FeII λλ 1121, 1125, 1127,1133,1143,1144Å transitions. We obtained log N(FeII)=14.83±0.15 and b=20±3 km s −1 (see Fig. 2c ). The errors in the FeII column density and b-value take into account the fit errors and in the error due to the uncertainty of the continuum tracement.
By fixing b(SII)=b(FeII)= 20 km s −1 and z abs =2.3745 -at which we observe 6 FeII absorptions -in the SII fitting procedure we obtained log N(SII) = 14.92±0.09. In Fig. 3a this fit is shown with a solid line overimposed to the spectrum re-normalized to the Lyα absorption. Changing the b-value by ±3 km s −1 affects the SII column density only by ≤ 0.02 dex. Moreover if we use b=13 km s −1 obtained from the analysis of the NI 1134Å and 1200Å multiplets we obtain log N(SII) = 14.89±0.14 still consistent with the column density obtained for b=20 km s −1 . These results clearly indicate that the SII absorption under study is unsaturated and this is reinforced by the fact that by using the rest equivalent width (EW rest = 175 mÅ) over the linear part of the COG we obtained again log N(SII) = 14.89. We estimated the error due to the continuum placement by fitting the SII absorption in the spectra normalized to the local continua shown with dotted lines in Fig. 2a , and we obtained ǫ logN(SII) =
+0.16
−0.21 . This error dominates the error budget and we adopted log N(SII) = 14.92
−0.21 . We remark that in case we consider the SII absorption non detected, we can use log N(SII) < 14.92 as a conservative 4σ upper limit. Even in this case the result would not affect the main conclusion of the present work, as we discuss in Section 4. Nevertheless as it has been explained above there are at least three good reasons which make this detection reliable: i) the feature seems to be also present in the spectrum of Pettini et al. 1997 , ii) the feature is observed at z abs =2.3745 the same redshift at which we observed six single-component transitions of FeII shown in Fig. 2c , iii) the single component-structure and the redshift are confirmed by the absorptions of SII 1808, CrII 2056 CrII ,2062 CrII ,2066 ZnII2062 observed in the higher resolution and S/N HIRES-Keck spectrum of PW99.
System at z abs =2.4762 toward QSO 0841+129
As can be seen in Fig. 2a ,b the SII triplet of this system is overimposed to a smooth, broad absorption which is also seen in the spectrum of Pettini et al. (1997) . We investigated the possibility that this broad absorption may be due to Lyα line-locking with the velocity separation of CIV or SiIV resonance doublets since this process is associated with absorption systems at z abs ≃ z em of the QSO (Srianand, 1999) . This is the case here since z em ≃ 2.5 have been estimated from the onset of Ly α forest (Pettini et al. 1997 ).
However, from the line-locking process one would expect a velocity separation between the broad profile and the z abs =2.4762 Lyα absorptions correspondent to the velocity separation between the two lines of the CIV or SiIV doublet of that system. This is not the case here, at least for the CIV or SiIV doublets. In any case, the presence of the broad feature does not affect our measurements because the SII absorptions are thin, as expected for DLA metal lines, and are clearly seen distinguishable from the broad feature. In order to analyze the SII triplet we renormalized this portion of the spectrum to the broad profile shown in Fig.   2b . The SII 1253Å transition is heavily blended and we excluded this feature from the fitting procedure.
Our best fit to the SII 1250Å and 1259Å transitions gives log N(SII) = 14.81, b=13.5 km s −1 and z abs = 2.4762. In Fig. 3b we show the synthetic spectrum of the SII triplet computed with these parameters. We remark that redshift obtained from the SII triplet is in perfect agreement with the one found by PW99 for different single-component metal absorptions observed in their Keck spectrum, and hence enhancing the realiability of the SII detections. Pettini et al. 1999 gave z abs = 2.4764 for this system but it was obtained just from the fit to the wide damped Lyman α absorption.
By using the rest equivalent width (EW rest = 48 mÅ) of the weakest 1250Å transition over the linear part of the COG we obtained esentially the same column density log N(SII) = 14.80 indicating that this transition is not saturated. Again the major uncertainty in the column density comes from the continuum placement. We renormalized the spectra to the upper and lower continua shown with dotted lines in Fig.   2b and we measured for SII 1250Å absorption EW rest = 70 and 30 mÅ which yield log N(SII)=14.96 and 14.60 atoms/cm −2 respectively. We adopted log N(SII) = 14.81
−0.21 given in Table 2 .
3.5. System at z abs = 1.999 toward QSO 1215+333
Also in this system the SII triplet is observed overimposed on a wide absorption (see Fig. 2d ). In this case an origin in the line-locking process is unlikely because there is a signicative difference between z abs and z em (see Table 1 ). To analyse the SII triplet we have renormalized this portion of the spectrum to the broad absorption (Fig. 3c) . The SII 1253Å transition though partially blended is the only feature that can be used to derive the column density.
The SII 1259Å transition is heavily blended and our best fit to the SII 1253Å line gives log N(SII)= 15.11 for b=55 km s −1 . A synthetic SII spectrum built with these values is shown with a solid line overimposed to the observed spectrum in Fig. 3c . In order to explore the degree of saturation of this −0.12 . Nevertheless, since this determination relies on just one absorption which is partially blended and no other single metal absorptions are available in our spectrum to confirm the redshift, we adopt the most conservative result by considering the sulphur abundance as an upper limit log N(SII) < 15.11+0.25, and we remark that this does not change the main conclusion of this work, as discussed in Section 4.
None of the three absorptions of the SII triplet are detected. Their expected redshifted positions are marked with dashed vertical lines in Fig.3d . The low signal-to-noise ratio in this spectral range (S/N≃6) yields a poor stringent upper limit on the SII column density and hence on the abundance of this element (see Table 2 and Table 3 .) 3.7. System at z abs = 2.4658 toward QSO 1223+178
In Fig. 3e we show the SII portion of the spectrum already normalized to the broad absorption.
The vertical dashed lines show the expected positions of the triplet. The SII 1253Å line if present is contaminated by a cosmic ray, and the SII 1259Å, if present, is heavily blended with a Lyα interloper. The weakest 1250Å absorption seems undetected in our S/N ≃ 7 spectrum. If this is the case we obtain log N(SII)<15.18 and an upper limit [S/Zn]≤-0.01 by using the ZnII column density given by Pettini et al. (1994) . However the poor quality of the spectrum in the SII region and the difficulty in positioning the continuum precludes a reliable analysis of the SII triplet in this system and for that reason we have omitted this DLA from the rest of the present study.
Discussion

4.1.
Abundances of α and iron-peak elements
In Table 3 we list the abundances of the iron-peak elements Fe, Zn and Cr as well as the abundances of the α elements S and Si for the DLA systems under investigation. DLA systems, which have metallicities [Zn/H] >-2, show instead systematic differences among the iron-peak elements, with Zn more abundant than Cr and Fe. Abundances of these elements in the DLAs under study are also given in Table 3 . The systematic difference between Zn and Cr is attributed to supporting the assumption that the S/Zn ratio is a reliable indicator of the α/iron-peak ratios in DLAs also in the presence of a significant amount of dust.
Besides the problem of differential depletion, the ionization balance could also affect the measurement of the elemental abundance ratios as discussed recently by Howk & Savage (1999 In a separate work we show that the presence of ionized gas surrounding the HI regions in DLA systems should affect only marginally the relative abundances measured from low ions (Vladilo et al., in preparation) .
Implications for solar α/Fe ratios
In the early stages of the chemical evolution of galaxies the abundances are dominated by Type II SNae products, richer in α-elements yielding an enhancement of the α elements over iron-peak elements.
At later stages of evolution the contribution of Type Ia SNae, richer in iron-peak elements, reduces the [α/Fe-peak] ratio. The precise timing in which the products of Type Ia SNe become important depends on the star formation rate and on the initial mass function. The [α/Fe] ratio is therefore a primary indicator of the type of chemical evolution and can be used to understand the nature of DLA galaxies.
In Fig. 4 we show the [S/Zn] measurements in DLA galaxies. Our sulphur abundances are represented by squares which also include the DLAs at z abs = 2.309 towards QSO 0100+1300 (PHL 957) and z abs =3.025
towards QSO 0347-3819 discussed in MCV98. Triangles represent sulphur abundances from literature (see Table 4 for references). For the sake of comparison we also show in the figure the [S/Fe] ratios measured in Galactic metal-poor stars by Francois (1987 Francois ( ,1988 , with star symbols, and by Clegg et al. (1981) happens in dwarf galaxies, and when star formation is not as fast as in our Galaxy, as it happens in LSB galaxies and in the outer regions of disks (Jiménez et al. 1999) . In these galaxies the metal enrichment is so slow that Type Ia supernovae have enough time to evolve and enrich the medium with iron-peak elements, in such a way as to balance the α-elements previously produced by Type II supernovae, when the overall metallicity is still low. In any case by considering the sulphur abundance in DLAs at z abs = 2.374 towards QSO 0841+129 an upper limit we may still conclude that the [S/Zn] ratios in DLAs are markedly different from those observed in our Galaxy at comparable metallicities, implying a different chemical history.
In Fig z abs , suggests that metallicity is a better indicator of evolution since, contrary to redshift, it is independent of the epoch of formation of the individual galaxies. We do not exclude however that evolution with redshift can be detected when the data will have a better redshift coverage.
It is worth mentioning that also in the Milky Way there are some measurements of [α/Fe-peak] ratios not enhanced at low metallicity. These cases are found among halo dwarfs, but are extremely rare. (Lu, Sargent, & Barlow 1998; Centurión et al. 1998 ).
We conclude that the DLA galaxies do not show the abundance properties usually expected for the progenitors, of a spiral galaxy as the Milky Way. The unusual abundance ratios suggest that the DLA galaxies are objects with low, or episodic, star formation rates such as LSB or dwarf galaxies. Part of the a slower evolution than the internal regions of the disks.
These indications on the nature of DLA systems based on chemical abundances are in agreement with the results based on imaging studies at low redshifts, where the candidates DLA galaxies show a variety of morphological types including dwarfs and LSBs, while spirals are not the dominant contributors (Le Brun et al. 1997 , Rao & Turnshek 1998 . Nevertheless, it is important to remark that the spectroscopic sample of DLA systems is probably biased against detection of spirals, since high column density clouds located in environments with relatively high metallicity and dust can be missed owing to obscuration of the background QSO (Pei et al. 1991 , Vladilo 1999 . Table 2 ). Triangles:
Sulphur and Zinc abundances determinations from the literature (see references in Table 4 ). Stars and asterisks: [S/Fe] ratio measured in Galactic stars by Francoise 1987 , 1988 and Clegg et al. 1981 respectively. 
